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DETAILED ACTION 

Response to Arguments 
1. Applicant's arguments with respect to claim 1-20 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-16 and 18-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Bird, US 5,721,422. 

In regard to claim 1, Bird, US 5,721,422, discloses an image sensor, comprising: 
multiple pixels (see figure 1, elements 10) each include a respective 

photodiode region (see column 4, lines 45-55); 

pixel circuits (see figure 4) each operable to control integration and 

readout steps for a respective pixel (see column 5, lines 1-41 and column 5, line 

65 to column 6, line 3); and 

a bias circuit (see figure 1, element 50, SI and S2) operable to apply 

voltages across the pixels to induce carrier injection into the photodiode regions to 

reduce image lag (see column 5, line 34 to column 6, line 12: It is inherent that 

forward biasing the pixel element 8 in the Bird reference induces carrier injection 
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into the photodiode region thus reducing lag, since it is an effect of biasing the 
pixel). 

In regard to claim 2, Bird, US 5,721,422, discloses the image sensor of claim 1, 
wherein the bias circuit (see figure 1, element 50) is operable to induce forward bias flow 
of injected carriers through the pixel photodiode regions (see column 5,lines 34-50). 

In regard to claim 3, Bird, US 5,721,422, discloses the image sensor of claim 2, 
the bias circuit is operable to periodically induce forward bias flow of injected carriers 
through photodiode regions (see column 5,lines 34-50). 

In regard to claim 4, Bird, US 5,721,422, discloses the image sensor of claim 3, 
wherein the pixel circuits and the bias circuit are cooperatively configured so that 
forward bias flow of injected carriers occurs during a reset step for each pixel (see 
column 5, lines 46-50). 

In regard to claim 5, Bird, US 5,721,422, discloses the image sensor of claim 2, 
wherein pixels are arranged in an array of multiple rows (see figure 1) and the bias circuit 
is operable to simultaneously induce forward bias flow of injected carriers through the 
photodiode regions of all pixels in a given row of the array (see column 5, lines 1-32: It is 
inherent the bias circuit of the Bird reference is operable to induce the bias in all the pixel 
of a row, since each pixel is activated individually). 

In regard to claim 6, Bird, US 5,721,422, discloses the image sensor of claim 5, 
wherein the bias circuit is operable to simultaneously induce forward bias flow of 
injected carriers through the photodiode regions one row at a time (see column 5, lines 1- 
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32: It is inherent the bias circuit of the Bird reference is operable to induce the bias in all 
the pixel of a row, since each pixel is activated individually). 

In regard to claim 7, Bird, US 5,721,422, discloses the image sensor of claim 6. It 
is inherent the bias circuit of the Bird reference is operable to simultaneously induce 
forward bias flow of injected carriers through photodiode regions of a given row before 
the pixel circuits in the given row initiate an integration step for the given row, because 
this is an intended use of the bias circuit and the structure of the bias circuit is disclosed. 

In regard to claim 8, Bird, US 5,721,422, discloses the image sensor of claim 5. It 
is inherent the bias circuit of the Bird reference is operable to simultaneously induce 
forward bias flow of injected carriers through photodiode regions of all rows in the array, 
because this is an intended use of the bias circuit and the structure of the bias circuit is 
disclosed. 

In regard to claim 9, Bird, US 5,721,422, discloses the image sensor of claim 1, 
wherein it is inherent the Zhao reference discloses that the bias circuit is operable to 
induce carrier injection between photodiode regions of pixels, because this is an intended 
use of the bias circuit and the structure of the bias circuit is disclosed (see column 5,lines 
34-50). 

In regard to claim 10, Bird, US 5,721,422, discloses the image sensor of claim 1, 
wherein it is inherent the Zhao reference discloses that the bias circuit is operable to 
induce carrier injection between photodiode regions of adjacent pixels, because this is an 
intended use of the bias circuit and the structure of the bias circuit is disclosed (see 
column 5,lines 34-50). 
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In regard to claim 1 1 Bird, US 5,721,422, discloses the image sensor of claim 10, 
wherein the bias circuit is operable to apply different voltages levels to nodes of adjacent 
pixels (see column 5, line 51 to column 6, line 12). 

In regard to claim 12, Bird, US 5,721,422, discloses the image sensor of claim 1 1, 
wherein the bias circuit is operable to apply different high-to-low voltage ranges across 
adjacent pixels (see column 5, line 51 to column 6, line 12). 

In regard to claim 13, Bird, US 5,721,422, discloses the image of sensor of claim 
11, wherein pixels are arranged in an array of multiple rows (see figure 1) and the bias 
circuit is operable to apply different voltage levels to nodes of adjacent pixels in adjacent 
rows (see column 5, line 51 to column 6, line 12). 

In regard to claim 14, Bird, US 5,721,422, discloses the image sensor of claim 11, 
wherein pixels are arranged in an array of rows and columns (see figure 2) and the bias 
circuit is operable to apply different voltage levels to nodes adjacent pixels in adjacent 
rows and to apply different voltage levels to nodes of adjacent pixels in adjacent columns 
(see column 5, line 51 to column 6, line 12). 

In regard to claim 15, Bird, US 5,721,422, discloses the image sensor of claim 10, 
wherein the different voltage levels applied to nodes of adjacent pixels are switched 
periodically (see column 6, lines 13-57). 

In regard to claim 16, Bird, US 5,721,422, discloses the image sensor of claim 10, 
wherein the bias circuit includes two bias lines for applying different respective voltage 
levels to the pixels (see figure 1, elements 53 and 54). 
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In regard to claim 18, Bird, US 5,721,422, discloses a method of operating an 
image sensor comprising multiple pixels each including a respective photodiode region 
(see figure 1), the method comprising: 

resetting photodiode regions (see column 5, lines 46-50); 

integrating charge in photodiode regions (see column 5, lines 42-46); 

sampling pixel nodes (see column 5, lines 46-50); and 

applying voltages across the pixels to induce carrier injection into 
photodiode regions to reduce image lag (see column 5, line 34 to column 6, line 
12: It is inherent that forward biasing the pixel element 8 in the Bird reference 
induces carrier injection into the photodiode region thus reducing lag, since it is 
an effect of biasing the pixel). 

In regard to claim 19, Bird, US 5,721,422, discloses the method of claim 18, 

wherein inducing carrier injection comprises inducing forward bias flow of carriers 

through the pixel photodiode regions (see column 5,lines 34-50). 

In regard to claim 20, Bird, US 5,721,422, discloses the method of claim 18, 

wherein inducing carrier injection comprises inducing carrier injection between 

photodiode regions of adjacent pixels (see column 5,lines 34-50). 
3. Claim 17 is rejected under 35 U.S.C 103(a) as being obvious over, Bird, US 
5,721,422, in view of Baer, US 6,914,230, 

The applied reference has a common assignee with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 
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CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of the reference 
under 37 CFR 1 . 1 3 1 ; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

In regard to claim 17, , Bird, US 5,721,422, discloses the image sensor of claim 
10, wherein the bias circuit includes a bias line (see figure 4, element BIAS). The Bird 
reference does not discloses the component of the bias circuit. 

Baer, US 6,914,230, discloses a system and method for reducing image lag 
wherein the bias circuit comprises a set of resistive elements respectively coupled in 
parallel between the bias line and alternate pixels (see figure 5, element 108 and 1 12). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to have been motivated to modify Bird, US 5,721,422, in view of Baer, US 
6,914,230, wherein the bias circuit comprises a set of resistive elements respectively 
coupled in parallel between the bias line and alternate pixels, in order to reduce the 
effects of electric charge charged in the photo-detector, thus reducing the image lag. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gevell Selby whose telephone number is 571-272-7369. The 
examiner can normally be reached on 8:00 A.M. - 5:30 PM (every other Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivek Srivastava can be reached on 571-272-7304. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent ' 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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